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SPEQHCATION 

Urtddrpround PipM and Tumd Unlngs 

Thblnvsntlon ratctos to undtionHind pl|>es 
and tunnal InfaiQa. Tunnel folnQS ara eommonly 
5 fbmwdbr abutting rlnfi« or annular secitona, each 
fbnnad by a numbaf of part annular aegme nts> 

Two main typoa of coiwtnictlQn Ofo In currant 
loa. In tho "expandod" typo, the aaomentad rings 
aroefffbct)vBlya9q>andedtDfDI an oocurataly 

10 farmed amavstlon. so that In thafinlilwd 
tnatatMonthm art tubatantiany no voids 
batwaen tha tttnnd lining and the axoavation. 

tn tha ''groutad^typa. an annuJar void to l«ft 
batwaantha aasambM Mig andtha axcavation* 

16 andthiBvoMUniMO^groutad)byliJectinoa 
aultabta flBIno matsflillntD tha void IhfDU^ 
grouting holat pravidad lor tMi puipoao In aofpa 
or aB of the aagmama. T>ia grouthg hols muat bo 
mada good after grouting to tava a amootfi 

20 auifacaatthalntarlorollhaQhlng. 

Tha pfoaant kivantton pravldaa a tunnel IMng 
segment fbrmad wfth a bBnd bore open at tha 
outer face of tha aagwamaii da to pp l n qiihortp f 
tha Inner faoo end having a vWblaidentfllcatlon 

26 maikonthalnnerfacoofthaaegnMntraglatoring 
iMlth the bora. 

Segments of this oonatniotlon oan therefore be 
used^ oonatnictlon «f the expanded type or the 
grouted type, and when usad In tha latter typo« 

30 tha remalniiv wall thlcfcnaaa at the Inner and of 
tha bdhd bore b merely broken away to fbmi e 
^txiting hole far Inleodon of filling nnatarial. 

AddMonaSy, however, In the 0B90 otf an 
expanded ming, H aomatimaa happMW that 

35 umntandadvoUaaraoraatedintheaol 
aunoundbig tha SnbiQ due 10 overbisakduiing 
axeavaifoa U. tha uhbitantkmal iscnoval off aoO 
beyond tha Unit of the recMrsd tunnel borai In 
thla oaee, aoma of the blM holes may be broken 

40 out to pwmli looallaed grouthtg. 

Tha Invention thua maloes it poaaibia If deatred 
to atandsrdisa tha design and pnxbictlon of Bning 
aagmentt for use althar In expanded Onlngs or In 
grouted linings. 

45 Tumi segments as describsd above are 
usually made of concrete but those aUM In ttie 
art will reoognba that tha Invention is appOsaUe 
to aegments Off odter stnicturtl mataKsls. 
One particular form of Qoncreta tunnel Sning 

50 aagmants In aceordance with tho Inwantlon b 
deacribad below, by way of exa mple, with 



lefu/enoa to tha acoompanybig drs wbig^ wfilch 
shofws the aegmant In end elevation. 

Tha aegment la fbnned# prefsrably and as 
shown at ha mM-lBngth.v^ a bind borai open 
at tha convex outer aurfaoe 2 of the segment but 
stopping ahort of the concave Inner eurfeea 3 to 
leave a reduoed wall thickneaa 4. The tnner 
soiltes Is maikad whh a visual Idemtfloadon of 
any oonvanlant fonn In rsgbtry with the bora 1 . 

For use tn an expanded Onbtg oonstructton the 
UMborel Is redundant and the aegment haa 
^ raqubtte amooth and oontlnuaus tnnsr 
Buifsoa. Whan ttM segment Is employBd hi ■ 
grouted construction the raduoad wal portion 4 la 
broken away a^ by drWngi, to open up a ipouting 
hole, the kmer end of which Is fClad, tfter groudna 
haa bean completod to maiGB good tfie Inner 
suffsca of the completed tunnel Hning. 

The Invention la alao appBcabIa to pipaa. For 
axamplsi, pipea may be laid In a usnch aiMI Jointed 
andtoandi and the trench backfeed ffthe Joints 
should leak. aoQ mar be wnshed Into the plp^ 
leaving volda, outside IL In auch a ease, tha voklB 
76 may be auffidamlylarga to maka grouting 
daslrabla. and by mating the pl^ wkh blind 
holes ki tha mmerdaaorftied above kicallaad 
grouttng can be effacted by selective breaUhg out 
of the botes. 

In another constructive tachnkiue, pipes aie 
ttimst Into the sdl from the bottom of a pit soil 
being excavated at tiw leading end of tiwplpo 
wofV and further pipea bebtg added at the rear 
ancl,attfieplt ss excavsiton pmmwrio to such an 
86 bwtaSatkKithsaxeavatsdboralSuanallyoveislie 
to eaae tha p asaags of die pipe sa u ti uw ti u ough 
the ground Tha reaidiant void or wrids mqr than 
be grouted by braaUng out tfw falkid hoteaasin 
the eaae of a grcutad «mal Ikting. 
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1. A tunnel Bnkig segment or p^ section 
havbig a bBnd bora open at ha outer, oonyex fsce 
and stopping abort of the Inner face, and havbig a 
visible Identification mark on tiia inner faoe bi 

86 regtsbyvdtiitiwbOndborSL 

2. A tunnel Qning eegmsnt according to dalm 1 
wherein the bfind bora Is fanned at tha mM- 
langth of the segment 

X A tunnel Rnlng eegmant BUbstantiaRy M 
100 harekidesdfeedwhhrefarancatotfia 
' aoopmpanying drawing* * 
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